Aerothermodynamics, AE 164, Fall, 2022 Page


mailto:yawo.ezunkpe@sjsu.edu
https://sjsu.instructure.com/courses/1488431
https://cases.canvaslms.com/liveagentchat?chattype=student&sfid=001A000000Yzd74IAB
/ecampus/support
https://community.canvaslms.com/t5/Canvas/ct-p/canvas
http://sjsu.instructure.com/
https://one.sjsu.edu/

1l

Estimation of aerodynamic heating on super/hypersonic vehicles. Aerothermodynamic design
principles for super/hypersonic vehicles.

Course Learning Outcomes (CLOs)

Students who successfully complete this course will be able to
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Use the 1stand 2nd laws of thermodynamics to calculate heat transfer, work done and entropy changes in a
thermodynamic system.

Use the equation of state and the definition of enthalpy to calculate thermodynamic properties
Calculate the isothermal and isentropic compressibility of a gas for given conditions.

Use thermodynamics and conservation equations to calculate flow parameters at various points of a flow
field

Calculate stagnation and critical conditions at various points of a flow field for isentropic flow, adiabatic
flow, flow with heat addition and flow with friction

Explain physically what happens to flow parameters when the flow (a) crosses a normal shock wave, (b) is
heated or cooled and (c) is subjected to friction

List the differences between a Mach wave and a shock wave

Explain the conditions under which you get (a) a bow shock in front of a body or a compression corner, and
(b) an oblique shock at the nose of a body or at a compression corner

Explain the differences between the flow over a cone and the flow over a wedge

Calculate the flow properties downstream of a Mach wave, an oblique shock wave, and a Prandtl-Meyer
expansion wave

Calculate the lift and drag on supersonic airfoils using shock-expansion theory

Calculate the flow properties downstream of a reflected / refracted shock wave.

Explain mathematically and physically the relationship between flow cross-sectional area and local Mach (or
flow speed).

Explain an (a) ideally expanded, (b) over-expanded and (c) under-expanded nozzle.

Calculate the flow properties at various locations of an (a) ideally expanded, (b) over-expanded and (c)
under-expanded nozzle

Calculate the location of a shock in a Laval nozzle (assuming there is one).

Design a supersonic / hypersonic wind tunnel (i.e., select the appropriate reservoir, throat and nozzle exit
conditions to get the desirable test section conditions).

Identify when heat transfer occurs as conduction, convection, or radiation.

Setup and solve conduction problems using Fourier’s Law.

Explain the difference between natural and forced convection, and the tradeoffs associated with them.
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Other Readings

Handouts and Instructor’s slides posted on Canvas. Additional research and material will be required for the
completion of the final project if assigned.

Other technology requirements / equipment / material

I Basic proficiency with Microsoft Excel, MATLAB or any other programming tools is encouraged.
MATLAB can be freely accessed from the computers in College of Engineering through VPN (for details
on how to setup the Cisco VPN client on your PC use the following link:
https://www.sjsu.edu/it/services/network/vpn/index.php) . Microsoft Excel is part of the Office 365
package that SISU provides for free to all students (for more details use the following link:
https://www.sjsu.edu/it/services/collaboration/software/instructions.php). Additional ways of
accessing the software may be available. For more information contact the IT department

f In one or two occasions,uctions.php
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counted not only by taking roll, but also by your regular contributions/participation in academically
related activities for this course (activities including, but not limited to, submitting an assignment,
taking a quiz, participating in an online discussion, and working in a group). You will be considered
absent if there is no evidence of your participation in the academic activities of this course.

o Each member of the group must provide a short paragraph describing the work accomplished by
him/her. Failure to do so will result in a zero in the assignment to that member.

o0 Assignments for this course should be completed and submitted on time so that we all move through
the class together. Sometimes, though, life gets in the way of learning. In unexpected situations leading
to late work, please contact me to discuss a plan for success.

o During workout, students will be divided into group of 4 members (i.e., the same members of a group).
The instructor will be available to answer questions and provide guidance, help. The instructor may
temporarily “break” the
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o Specific rules for the exam will be communicated in class and posted on Canvas on the day of the
announcement.

o0 Neither rescheduled nor make-up exams will be allowed unless a written verification of a valid excuse
(such as hospitalization, family emergency, religious observance, court appearance, etc.) is provided.

Grading Information

Each student's final grade is calculated by the percentage of total points possible earned by that student, using

a standard scale:

Grades Percentages
A plus 97 +
A 93 to0 97
A minus 90 to 93 -
B plus 88 t0 90 -
B 831088 -
B minus 80to 83 -
C plus 7810 80 -
C 73t0 78 -
C minus 70to 73 -
D 60 to 70 -
F 60 -

The instructor reserves the right to add/change/delete points during the semester.
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< | will try to respond to any academically related inquiries within one business day. Any inquiries sent
over the weekend or on a holiday will be resolved on the following business day.

Academic Integrity

Students who are suspected of cheating during an exam will be referred to the Student Conduct and Ethical
Development office and depending on the severity of the conduct, will receive a zero on the assignment or a
grade of F in the course. Grade Forgiveness does not apply to courses for which the original grade was the
result of a finding of academic dishonesty.

University Policies

Per University Policy S16-9, university-wide policy information relevant to all courses, such as academic
integrity, accommodations, etc. will be available on Office of Graduate and Undergraduate Programs’ Syllabus
Information web page at http://www.sjsu.edu/gup/syllabusinfo/”.

AE Department and SJSU policies are also posted at http://www.sjsu.edu/ae/programs/policies
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